GENERATING  LINES.

If the surface is of the &th degree, the equation for finding
r is of the &th degree ; hence any straight line meets a surface
of the &th degree in k points.
If, however, for any particular straight line, all the co-
efficients in the equation for r are zero, that equation will be
satisfied for all values of r; and therefore every paint on that
straight line will be on the surface. Since there are k + I
terms in the equation of the kth degree, it follows that
k 4-1 conditions must be satisfied in order that a straight line
may lie .entirely on a surface of the kih degree.
Now the general equations of a straight line contain four
independent constants, and therefore a straight line can be
made to satisfy four conditions, and no more.
It follows therefore, that, if the degree of a surface be
higher than the third, no straight line will, in general, lie
altogether on the surface. For special forms of the equations
of the fourth, or higher orders, we may however have
generating lines; for example, the line whose equations are
y = mx and # = m8 will, for all values of m, lie entirely on the
surface whose equation is zsf = y*.
If the equation of a surface be of the third degree, the
number of conditions to be satisfied is equal to the number
of constants in the general equations of a straight line.
Hence the conditions can be satisfied, and there will be a
finite number of solutions. The actual number of straight
lines (real or imaginary) which lie on any cubic surface is 27.
[See Cambridge <md Dublin Math. Jowrml, VoL iv.]
The number of conditions to be satisfied, in order that a
straight line may lie -entirely on a conicoid, Is three.    Since
the number of conditions is less than the immber of constants
in the general equations of a straight line, the conditions
be satisfied in an infinite number of ways, so that there are
an infinite number of generating lines on a eonicoid;
generating lines  may however  all   be   imaginary,   as  is
obviously the case when the surface is an ellipsoid*
120,   A generating line on any                            the
surface at any point 0 of its length, for it pastes through a